156 3 g of ceftriaxone iv per day for seven days. He was afebrile on the fourth hospital day and remained afebrile until he was discharged on the fourteenth day. During this hospitalization, a cousin of the patient, who resided in the same area, was also admitted for fever and diarrhea. A culture of blood showed S. typhi of an untypable Vi-phage type.
COLLEAGUES -Because the ELISA technique is highly sensitive and requires only one serum sample, it is currently the preferred method for demonstrating specific (IgM and IgG) antibodies to mumps virus [1] [2] [3] .
We have used an ELISA to study the persistance, at three and five months, of specific IgM and IgG antibodies in sera from 19 children, between two and nine years of age (mean age, 5.89 years), who had parotitis during an outbreak of mumps that occurred in Torrijo del Campo, Teruel, Spain, in October 1984. None of the children had previously been vaccinated against mumps.
The specific IgM and IgG determinations were made with a Please address requests for reprints to Dr. Rafael 1. Benito, Seccion de Inmunologia, Hospital Clinico Universitario, Avenue Gomez Laguna sin, 50009 -Zaragoza, Spain.
commercially available indirect-ELISA kit. The ELISA uses microtiter plates containing pairs of wells coated with Vero cells infected with mumps virus antigen and control antigen. The titer was defined as the highest serum dilution with a difference in absorbance of~0.200 between the antigen and the control. The presence of rheumatoid factor (RF) of IgM class, even at concentrations detectable only by very sensitive procedures [4, 5] , can cause false-positive results when indirect methods of detecting specific IgM are used [6] [7] [8] [9] and if the sample also contains specific IgG antibodies. Because of such false-positive results, we studied IgM antibodies to mumps virus after adsorbing sera with sheep antibodies to human IgG (y-chain specific; RF Absorbent®; Behringwerke, Marburg, West Germany), a method whose efficacy has previously been verified [7] , despite the fact that all serum samples had RF concentrations <60 IV/ml (as measured by a rate-nephelometry procedure [Auto ICS® system; Beckman Instruments, Palo Alto, Calif]). RF reacts with the IgG aggrege produced by the antibodies to IgG and results in serum that is free of both RF activity and specific IgG antibodies. This se- rum can be evaluated by ELISA without the danger of an IgM-RF interference or a specific IgG competition, which causes falsepositive or false-negative IgM results, respectively. Sera with titers of antibody <1 :40 were judged to be negative for antibodies specific for mumps virus. The results of the ELISA are shown in table 1. Twelve patients (63.15070) were positive for IgM three months after the mumps infection; nine patients (47.36%) remained positive at five months, with titers ranging from 1:40 to 1:2,560. The IgG ELISA revealed antibodies in all of the first and second sera, with titers ranging from 1:160 to 1:10,240. A fourfold rise in titer of IgG antibody was detected in only one pair of sera (patient 3). This patient had received the trivalent measles-mumps-rubella vaccine 15 days after the first serum sample was taken.
The rate of IgM positivity at five months was high (47.36%) and even reached a titer of 1:2,560 in one patient (no. 4). This persistence of IgM has also been shown by Nicholai-Scholten et al. [1] ; their study showed one patient with an ELISA titer of 1:640 five months after the illness. Similar prolonged persistence of IgM antibodies has also been described in other viral illnesses [9, 10] .
The detection of IgM antibodies to mumps virus at five months in rv 50070 of patients limits the usefulness of IgM determinations in a single serum sample for the early diagnosis of mumps infections. The existence of infections that are asymptomatic or without parotitis makes it difficult to interpret the finding of an IgMpositive result in isolated cases. Unless a fourfold rise in titer of IgM or IgG antibody is detected, it may not be possible to determine if an IgM-positive result corresponds to a current disease or to an infection that occurred several months earlier. The existence of six patients with IgM titers~1 :160 at five months suggests a more-prolonged persistence of this antibody in some patients. Detecting this persistence of specific IgM depends on the sensitivity (which is high in the ELISA) of the test used for its detection. Such a dependency was proved by Pattison et al. [10] , who found that persistence of IgM antibodies to rubella virus usually depended on the sensitivity of the HAl technique used after the fractionation of serum by gel filtration.
On the other hand, the presence of high titers of IgG (l :10,240) does not necessarily mean a current disease. Although an IgG ELISA titer <1 :320 cannot be considered to be definitely specific, low titers of IgM can be considered specific because the cross-antigenicity between mumps virus and parainfluenza virus can influence the specificity of IgG antibody demonstration but not that of IgM [1, 2, 11] . The extent of this cross-antigenicity depends on the test method used.
Our data indicate the importance of considering the clinical and epidemiological characteristics of each patient and the test used to obtain laboratory results in the interpretation of these results.
